Globally, there is a shortage of health workers in rural areas. Effective health systems depend on having sufficient, accessible health workers with the right skills. In countries like Nepal, highly skilled health workers often prefer to work overseas or in urban centres, and therefore, in the short term, it may be pragmatic to focus on ensuring support and skills development of mid level or paramedical health workers. Information technology has the potential to support these health workers. We describe a pilot intervention undertaken in Gulmi District, whereby all mid level health workers in the district have been provided with a free phone number to call three General Practitioner Doctors (GPs) in the District Hospital. The intervention aims to increase appropriate referral, and increase connectivity between the District centre and peripheral health facilities. We hope that our intervention will provide support to rural health workers, and, if implemented as part of a package of interventions, may increase retention. We present some initial findings from discussions with health workers and analysis of call-log data, and describe our next phase evaluation and possible scale-up.
INTRODUCTION
Where there are more health workers, there are better health outcomes. 1 In many low-income countries, there is a glut of health workers in urban areas, leaving rural areas underserved. Nepal is no different: 83 per cent of the population lives in rural areas, 2 yet health care is accessed more in urban areas. For example, only 32 per cent of births in rural areas were attended by a doctor, nurse or midwife, compared to 73 per cent of deliveries in urban areas. 3 A study conducted mainly in the west of Nepal in 2006 found that out of the 23 district hospitals surveyed, 39 out of 50 doctors were present at the time of data collection. Of those, only 22 (56 per cent) had been present for 12 months of the year and absenteeism rates were high. Auxiliary Health Workers and Auxiliary Nurse Midwives (paramedical health workers) are more likely to be in post in rural areas than higher-level cadres. 4 In the short term, therefore, it may be pragmatic to focus on ensuring support and skills development of mid level or paramedical health workers . 5 It is important to find ways of increasing the efficiency of existing health workers while maintaining high quality health service provision and job satisfaction. 6 Studies have shown that in Nepal, job satisfaction depends partly on rural health workers' access to professional and skill development, 7, 8 their working conditions, and functionality of health management systems. Information technology may have a role to play in addressing some of these issues.
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Telemedicine and mobile health
Telemedicine is the delivery of health care and sharing of medical knowledge using telecommunications, and may include images as well as voice and message communication. There has been a lot of optimism about the potential for telemedicine interventions to reach marginalised groups in low-income countries. For health workers, this type of intervention can facilitate cooperation between health workers from better-served areas and those in underserved areas dealing with issues of professional isolation, providing an opportunity for continuing medical education.
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Telemedicine in Nepal
Telemedicine has been piloted in Nepal, to support doctors in rural hospitals . 13 A WHO report describes a recent venture in three districts of Nepal, whereby rural doctors were advised by specialists in Kathmandu. 14 This pilot project with doctors ran from 2006 to 2009 in three district hospitals. Some positive results were reported but implementers were concerned about the lack of technical capacity of participants and their managers, and the rural doctors' fear of losing professional autonomy. 15 Other pilot ventures have had some success, [16] [17] [18] and may provide useful lessons for national integration of telemedicine within the public health system. The Government of India, through the SAARC telemedicine network has supported a national telemedicine network in Nepal, through Patan Hospital in Kathmandu. 19 In 2011 it was reported that 25 hospitals had a telemedicine facility, 20 with a reported expansion to five more districts in 2012. 21 Use of visual technology has been limited, and the success of the email response system for specialist cases has not been formally evaluated. The government has also been dealing with problems of internet capacity in district hospitals, and the availability of electricity. The sustainability of telemedicine to enhance rural health care depends partly on full integration of systems into service provision, and therefore does not only rely on the interest and commitment of a few individuals. Future evaluations should identify the optimum and minimum conditions for successful telemedicine interventions, measure their impact on health outcomes, and their potential for sustainability in the Nepalese context.
Mobile phones for health (mhealth)
90% of the world's population are covered by a mobile phone signal, and there are 5.3 billion subscribers 22 , and while telecommunications infrastructure is often too slow and too expensive to connect computers to the internet, low bandwidth applications for mobile phones enable connection through mobile networks. 23 The application of mobile telephones for medical and public health -mHealth 24 -has been used for surveillance and monitoring, 25, 26 mass communication, 27 and increasing access to information. 28 Through the use of mobile phones and Personal Data Assistants, health workers can collect information on patients that can be digitally stored and shared, enabling appropriate and timely responses to disease epidemics, or to individuals in need of additional treatment. Systematic reviews of studies mostly conducted in high-income countries have shown that Short Message Service (SMS) reminders to patients increases their attendance at health care appointments. 29, 30 Although much of the literature has focussed on high income countries, researchers in the field of HIV/AIDs have been piloting and evaluating Short Message Service (SMS) technology in low income countries to improve patient adherence to treatment programmes. 23, 31, 32 For general health promotion, SMS messaging has also been used to raise awareness through one-way communication of health messages and through more innovate approaches using interactive quiz methods. 23 The mHealth Alliance has been set up to facilitate the sharing of knowledge about pilot projects and their effectiveness in low income countries, yet there have been few evaluations of interventions implemented at scale. 33 For example in Uganda, in 2008 and 2009 approximately 23 out of 36 mhealth initiatives did not move beyond the pilot phase. 34 Little is known about the effectiveness of mhealth interventions. Scale-up of mhealth interventions should be preceded by efficacy and effectiveness trials so that they are founded on an appropriate evidence base. Randomised controlled trials of mhealth interventions that can evaluate the multiple features of interventions have also been recommended. 35 
Mobile phone support to health workers
Mobile phone interventions have also been used to support health workers diagnosing and treating patients. A study by Mahmud et al. at a rural hospital in Malawi evaluated an intervention where community health workers (volunteers) were given mobile phones to send text messages to their referral centres about any issue concerning their clients. 36 They found that this intervention was cost effective, saving health worker time, and they were able to double their capacity of the Tuberculosis treatment programme. Chang's study in rural Uganda provided mobile phones to Peer Health Workers (PHWs) who were each monitoring 15-20 HIV positive clients. PHWs received a two day training on basic HIV pathogenesis, prevention, treatment, adherence counselling, performing pill counts, protecting patient confidentiality, and filling out a home visit form. They provided clinical and adherence monitoring and psychosocial support to patents at clinic and home visits. They were able to call within certain hours, and a medical officer with training in HIV care answered their calls. 37 They tested the impact of the mobile intervention through a cluster randomised controlled trial, and found that the intervention had no effect on primary outcomes of cumulative risk of virologic failure at 24 weeks nor secondary outcomes of, patient adherence, virologic failure at 24-48 weeks, loss to follow-up or mortality. Although there were problems of collecting data on patient adherence, and the study was not powered adequately, there was little indication that the intervention would have impacted on the outcomes chosen. Qualitative data collected in this study indicates that the Peer Health Workers and health workers felt the intervention had a positive impact on patient care, access to medical advice, easy re-supply of drugs, confidence of PHWs, and improved relations between PHWs and health workers. Text messaging was perceived to be slightly less effective than phone conversations, although some PHWs felt that this may have increased adherence with patients becoming more aware of reporting systems.
38
A mobile phone intervention for mid level health workers in Nepal
Telemedicine is sometimes not an option in remote primary health care facilities with no computers or internet access. Yet mobile phone use in Nepal is high. Nine out of ten households in urban areas, and seven out of ten households in rural areas have a mobile phone. 36 After considering the experience with telemedicine in Nepal, we have developed a simple intervention that uses mobile phones to support paramedical staff in in Sub-Health Posts, Health Posts and Primary Health Centres of rural Nepal. Our experience suggests that interaction between health workers in rural areas and the district headquarters is minimal and our intervention aims to increase professional linkages between doctors in the district hospital and the periphery.
METHODOLOGY
Our mobile phone intervention -celemedicine -connects mid level health workers to General Practitioner Doctors (GPs) in their district hospital through a free phone facility. We phoned all participating 24 health workers and three GPs to inform them about the intervention. In our pilot, these mid level health workers can use any phone -not necessarily a mobile phone -to contact any one of three GPs in the district hospital. They dial a free phone number, and when connected, dial a three-digit number to connect to a GP. Each GP has a different number, so that identifying GPs for followup calls is easier. Phone calls are routed through our office in Kathmandu for monitoring purposes, and GPs receive the call on their mobile phone. Two of the GPs participating in this pilot are bonded to work in a rural hospital for three years after NSI gave them scholarships to specialise as a GP. For piloting purposes, we are implementing this intervention in Gulmi district, which is in the hills where mobile phone coverage is good. Our pilot sought to explore the technical feasibility of our intervention, and its acceptability among patients, mid level health workers, and GPs, with a view to scalingup this intervention to more health workers, and other districts.
Piloting results
We reviewed call data from 6 th September to 31 st October 2011, and found that 16 out of 24 health workers had called a GP. A total of 71 calls were made. Fifty-nine per cent (42) of calls were made between 9am and 5pm, and one doctor usually received out-ofhours calls (Table 1) . We conducted a telephone survey with those health workers that had called the GP.
Overall, mid level health workers and patients were positive about the intervention. They reported that they felt more supported, and the consultation helped them to make decisions in serious cases. Usually the phone call to the GP resulted in referral. The patient was usually referred to the Mission Hospital in a neighbouring district, as opposed to Gulmi District Hospital. This may be because the mission hospital has integrated care facilities and may be closer in some cases than the district hospital in Gulmi. Also, we recognise that it takes time to increase confidence in district hospitals that were previously understaffed.
Health workers usually consulted GPs while they were with patients, and sometimes the patient listened to the GP through the speakerphone. Sometimes, when health workers were unable to connect through the free phone line, they called the GP directly. Although this is a positive development, this makes the impact of our intervention more difficult to monitor, and we need to capture the extent to which health workers would have done this without the intervention. Four respondents felt that specialist doctor consultation would be helpful. Very few respondents reported technical difficulties in making calls, but this could be due to the fact that they are used to receiving interrupted service, caused by network overload, and frequent power cuts. Setting up and maintaining the system has been easy, but our reliance on the national telecommunications network makes our system as vulnerable to network problems as any other phone communications.
DISCUSSION
Scale-up and evaluation
On the basis of our successful pilot we have scaled up our intervention, which now includes 147 mid level health workers in Gulmi, now including Auxiliary Nurse Midwives. There is a focal person in the district headquarters who is responsible for informing health workers and encouraging use of the free phone facility.
We have added phone lines to deal with the anticipated increase in calls, and we will conduct an evaluation after 6 months of implementation in order to explore the relevance, acceptability, affordability and effectiveness of the intervention. 6 We will seek ethical approval, and our study will involve users, non-users and GPs in evaluating celemedicine. We will describe how and when celemedicine is used, and ask stakeholders to describe their experience with celemedicine, and how it is affecting their work and patient flow. We will also describe the cost of this intervention, presenting the total costs, and the cost of scaling-up this intervention at a national level. We will also model the proportion of the health budget that this would constitute. On the basis of this research we have planned to adapt the intervention and pilot in a more remote district (Kalikot), and will explore the possibility of conducting a 'before and after study', looking at the impact of celemedicine on utilisation and referral.
The success of our intervention depends on the motivation of mid level health workers to use the service, the willingness of the doctors to offer advice, and the willingness and ability of patients to take that advice. Community barriers to accessing care are well documented in the field of maternal health (39) , and celemedicine does not deal with financial and other constraints to acting on referral advice. Therefore we should be cautious about the potential impact this intervention may have on utilisation of services at District Hospitals.
The workload of the GP will increase as celemedicine is utilised more, and it will be interesting to see how GPs in Gulmi deal with this. An allocated time to receive calls from the periphery may be of benefit if the number of calls substantially increases. Yet this has the disadvantage of limiting the usefulness of celemedicine in supporting peripheral health workers in emergencies. Confidentiality of data is cited as a concern in many of the studies, particularly those with HIV/AIDs interventions, and in the UK, there are worries over a potential breakdown in communication between doctors and patients. This may not be a concern in Nepal, and we hope that this intervention will enable more communication between doctors and patients in rural areas.
CONCLUSION
There is potential to use technology to address human resources for health issues in low-income countries. Innovative efforts such as this celemedicine intervention need to be rigorously evaluated to explore their ability to improve retention of rural health as part of a broader package of support. We hope that our approach using mobile phone technology will support linkages between health workers, reduce professional isolation of peripheral health workers, and increase appropriate referral. We will share our knowledge and experience of this intervention post evaluation, and we hope to encourage innovation to deal with human resources for health issues in rural Nepal. Through our work with the Government of Nepal in District Hospitals such as Gulmi, we hope to foster local ownership of the evidence about what works, and what doesn't work, for retention of rural health workers.
